the Southern Ocean has been studied for organic compounds to reconstruct the late Pleistocene marine environments.
Introduction
The Southern Ocean occupies a significant position of world ocean and is characterized by several unique features: high-nutrient and low-chlorophyll (HNLC) conditions [e.g. Coale et al., 1996], development of polar zonation surrounding Antarctica, deep convection to intermediate and deep waters. Reconstruction of the late Pleistocene sea surface temperature (SST) of the Southern Ocean is important for understanding paleoceanographic conditions such as the shift of the polar frontal zonation and its link to the Earth's climate system. In the early 1980s, the CLIMAP Project estimated SST for the last glacial maximum (LGM) and the last interglacial period (the Eemian) based on the planktonic microfossil assemblages in a large number of deep sea sediments [CLIMAP Project Members, 1981 , 1984 . One of the significant findings A geochemical thermometer, referred as U k37 [Brassell et al., 1986] , is based on the analysis of long-chain alkenones (C37) synthesized by certain haptophyte microalgae [Marlow et al., 1990] , and is characterized by a linear relationship to its growth temperature [Prahl and Wakeham, 1987] . This ratio is also unaltered through the food web in the water column and early diagenesis in the sediments [Prahl et al., 1989 [Prahl et al., , 1993 Fig. 3a ).
The AMS-14C dates were obtained using the graphitization method [Nakamura et al., 1987; Kitagawa et al., 1993] and were corrected for a constant surface water age of 400 years [Bard, 1988] . The averaged sedimentation rate was estimated to be 1.5 cm/kyr.
The Uk37 values were obtained by the following procedure. (Fig. 3b) , whereas those between MIS-6 and MIS-5e ranged from 10.2 to 15.4øC (Fig. 3c) (Fig. 3c) . Based on the an.alyses of grain size and composition of sediments, no significant change was suggested in sedimentary processes at thi.õ period. Assuming a constant sedimentation rate during the Edmian, we estimated that the warmest period higher than 15øC lasted only ca. 3,000 years and ended at around 120 kyrs BP. (Fig. 3c) . These results suggest that the cooling of the Southern Ocean preceded the significant increase of the continental ice sheets by 2-3 kyrs and that the global cooling from the last interglacial to glacial, which is recorded in the oxygen isotope signal of foraminifera, was triggered by an abrupt cooling of the high latitudes. We 
